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ATR FILTER ARRANGEMENT 

Field of the favention 

The ptreseat inventioii relates to iEttemal combustioii engines and, in particular, 
to gipnti air cooled iirtemal combugtion gigines such as are used in portahle 
5 qipliances including chain sa:vv5, trimmeis, leaf bloweis and the like. 

gackgiocnd 

In lecent times such small intemal combustion engines have been subjected to 
increasingly stiingent standards, particularly in relation to pollution. Such standards 
10 aie having a profound influence on engine design and it is becoming increasingly 
difficult for ^ necessary perfonnance standards specified in the environmeDtal 
regulations to be met by small two stroke engines, small four stroke engines, and 

hybrid two/fbur stroke «:tgines. 

15 In order to meet the increasingly stringent standards, it is necessary for 

virtually every aspect oftheintanal combustion engine to be optimised. In particular, 
many aspects of ^ engine performance, including the use of exhaust catalytic 
mufQers, stratified combustion, and the like depend upon the rigorous control of the 
fiiel to air ratio v4tic^ must be maintained -within a narrow operating range. 

20 

However, die fiid to air ratio can be significantly changed by the quality and 
cleanliness of the air cleaner used to filter the pre-combustion air before it enters the 
<»ipxie. 

25 There are, in graifiial, two ^rpesofair cleaners v**ich are extensively used and 

these can be classified 88 either •'wet" or "dry''. Wet air filters are porous plastfc 

foam, or similar, impregnated wifli a viscous liquid sudi as oil. Dry ahr filters use 
porous plastic foam, porous felt, a porous piq)er cartridge, or some other porous 
material. Both fliese type of filters require routine maintenance and, if not properly 
30 mamtained, can significantly ater the foel/air ratio. For example, if the filters 
have an excess of oil applied thereto, this can increase the particulate material which 
is present m flie ejchaust If the dry types of fiher become blocked to at least an 
appreciable extent with foreign matter such as dust, grass cuttings or the like, fbis can 
dumge the ratio of the fuel ak niixture thereby resulting m both inweased fhd 
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conBumpdon and an incaceased pollution level. Fur&er, vftiere a mxifQer catalytic 
converter is pxes&at, a fiiel rich mixture of foel and air can lower ^ operating 
tenqsmture of tfie catalytic converter fiom its intended high operating temperature 
tiiereby making tiie catalytic converter less effective^ and possibly permanendy 
S disabling the cmverter. 

US Patent No. 3»8SS,976 granted to the present applicants discloses a 
substantially self-cleaning air filter system in which air firom the &n powered by the 
engine was dkected to pass over a fine mesh screea The screen both had a large 
10 surfiu^e area and was sabstantiaUy perpendicular to the axis of rotati^ The 
advantage of such an arrangement is fiiat it meant that die engine operator was not 
obligoi to laboriously clean the air filter at firequent specified operational periods (eg 
every 10 hours of operation). Instead this prior art air filter needed only relatively 
iDfi:equ6nt cleaning. 

15 

However, pollution perfimnance standards are not the only criterion required 
to be met by modem day small size and lightweigjit engines for hand held use. For 
such devices, the cn^ne attached to the device is generally the most prominent part of 
the device. However, conventional air filters, including the one described in the 

20 abovemOTtioned US Patent, are relatively bulky and add to the weight and size of ti» 
overall engine imit Since such air filters can significantiy add to one or more of the 
dimensions of the overall engine unit, they can make tiie appIiaiK:^ fer more awkward 
to hold, and thus more awkward to use, by the operator. Another disadvantage of fliis 
extra bulk is that it adds to the cubic capacity, and one or more dimensions o^ cartons 

25 in which the engfaies are shipped. This increases the contribution to die fmal price 
made by the cost of transport. 

Object of the Invention 

The aim of the present invention therefiore is to utilise an air filter arrangcmeat 
30 of the general type described in the abovementioned US Patent but in such a way timt 
the size and bulk of the overall arrangement is suitable fi>r nuniaturisation. 
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ginn^ aT y nf Invention 

la accordance vifli flie jaesant invention there is disclosed in aa air cooled 
internal oombustion engine having a cylinder, a rotaiy fin powered by said eng^ 
contained vidfl^i a co\\4ing vtoA directs air in a flow firem sai^ 
5 cylinder, with a substantially self cleaning and generally planar air filter located in 
said flow, the improvement compiising locating said filter closely adjacent an air ent 
region of said fan to thereby increase the velocity of air flowing over said air filtar. 

Preferably the air filter is located in a plane which is substantially paralld to 
10 flie axis of rotation of said fan and substantially parallel to a tangMit to the outer 

circum&rence of said fen- 

In accordance wifli a second aspect of Ae present invention there is disclosed 
an air filter anangement for an internal combustion enpne having a cylinder, a rotary 
15 fen powered by 'said engine and contained within a cowling which directs a flow of air 
fiom said fan towards said cylinder, said air filter arrangement comprising a generally 
planar air filter located m said flow and closely adjacent an air exit region of said fan 
to ftereby inraease the velocity of air flowing over said air filtw. 

20 Preferably the air filter is located in a plane which is substantially parallel to 

the axis of rotation of said fim and also substantially parallel to a tangent to the outer 
circumfiarBnce of said &n. 

"rr^P?™^*" °^ Drawings 
25 Piefeiied embodanenls of the present uivenlion will now be described with 

lefeiw ic e to the drawingB in whidi: 

Fig. 1 is a perspective view of a small two stroke mtemal combustion engine 
of a fiMt embodiment int«mded for hand held use with the fen cowling removed. 

Fig. 2 is aftont elevation of the engine in the condition illustrated in Fig. 1, 
30 Fig. 3 is a perspective view shnilar to Fig. 1 but with tiie engine fim cowling to 

i^ce, 

F^. 4 is a view sunilar to Fig. 1 but of a second embodunent, and 
Fig. 5 is a view similar to Rg. 2 but of a tiard wnbodhnent 
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In iiT^yrpftl combustioQ engiaes ^^lich are air cooled, a centrifugal fan 
drWea by the engiiieiTOvidestlie cooling ak flow for 1^ The fan usually 

consists of a circular impeller having generally radially arranged blades (or curved 
scoops) arrange twitfwn a covding which extmds pardally aroutui the circumfemce 
S or perijAiery of fhe impeller. The fiui cowling is normally provided in two ormore 
pieces, one a removable cov^ wfaidi mates with the otiier(s), the other(s) being a wail 
or similar structure cast wifli the engine block or any additional piece of cowling. The 
term *^cowling** as used herein is used to embrace all parts of ttiis qjx directing 
arrangement^ wfaeffaer able to be removed fiom die engine, or not 

10 

The cording does not extend entirely aroimd the impeller beiog qpen onthat 
side of the iinpdler fadng the cylinder block. The cowling is closed on the other side 
of the unpeller and in this region is curved so that the radial distance between the 
impeller and the cowling progressively increases in the direction of ioopeller rotation* 
15 This is clearly seen in both Fig. 2 of the abovementioned US Patent and in Fig. 2 of 
the present application. 

The cowling extends arorad, and progressively radially rebieats fiom, the 
impeller until an air exit region for the cowling is reached. Within the cowling bofli 
20 flie air velocity and the volume of air flow are at a high level before the air exit region 
of covriing. However, on the open side of the impeller away firom the cowling, for 
example adjacent the cylinder, the air flow is not constrained and the air velocity is 
relatively low. 

25 After leavmg the air exit region of the fan in the vicinity of flie cylinder, die 

path of the air flow is no longer constrained to lie between the impeller and cowiing. 
Instead the cross-sectional size of the ak flow path increases vwth the consequence 
that the velocity of the air flow reduces. Furthermore, as the air flow spreads out over 
the exterior of Ae engine cylinder it is intended to cool, the cross-sectional area of the 

30 flow path progressively expends and the flow velocity progressively decreases. 

With the above in nund, it will be appreciated that in the abovementioned 
prior art US Patecnt, flie filter medium 26 illustrated in Figs , 3 and 4 of that patent is 
located a si&staolial distance downstream from the air exit region of the fian at the 
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locadoaoftheakiDlet22(Pig.2)&rfliecaibiiretto As a consequence of tiie 
distance of the ixilet 22, with its fitter medium 26, from the air exit legion of tiie &n» 
the velocity of the air fLoxving past the air filter medium 26 is much less than fte exit 
velocity oftibie air leaving tbe fan. This is because the cross-sectiQiial area of the air 
5 flow pa& has e^anded appreciably by the tune the air flow has axrived at the inlet 22. 
This is s^parent fiom Fig. 2 of the abovementioned US Patent. 

The less ^>^a" maximum velocity of the air flowing past the filter mediam 26 
meant &at&e cleaning power of tlie air flow was not at a maximum and so tiie fite 
10 medium 26 is relatively large, being approximately 90mm by 50mm. In addition, flie 
filter 26 still required some cleaning, although much less than prior art fihets at that 
time. 

As seen in Fi& 1 of ttie present application, a small (typically two stroke) 
IS engine 1 is illustrated having a rotary fim 2 with blades 3. The fan 2 rotates in an anti* 
clockwise direction indicated by arrow A about an axis of rotation 4 indicated by 
broken lines in Fig. 1 . Positioned above the fen 2 is a magneto ignition coil 6 bdiind 
wUchlic tiie cooling fins 7 of the engme cylinder 8. A mufifler 9 is positioned 
a4jacentthe£Em2. 

20 

As illustrated in Fig. 3, during operation the fan 2 is covered by a fen cowling 
12. As Ae fen 2 rotates, air leaves the air exit region of the fen upwardly as indicated 
byanowBinFig. 1. Thereafter this air flow bends to the left as indicated by ariowC 
before tuning again and expanding and brealdng into several streams which are 
25 substantially paraUel to the caanksiiaft and wMch pass between and over t^ 
fins 7 as indicated by several arrows D. 

As seen in Fig. 1, a filter 16 of planar construction (and illustrated by cross- 
hatching in Fig- 1) extends across the opening of a curved shaped passageway 17 
30 ^rtuch leads to a substantially conventional carburettor 18. 

As illustrated in Figs. 1 and 2, the fan 2 is sunounded around part of its 
drcumfbienee by a lower cowling base 112 which co-operates with an upper cowling 
base 212. lie cowling 12 (Fig. 3) mates with bo1h the tower cowling base 112 and 
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qppfT nft^lmg 1w» ^1 7. when mounted on Ifae engine 1. In Fig. 2 a broken line 20 is 
Ufairttat^ wbi^h i« tari ge ntlftl wth the circiamference of the rotary fan 2. Tbefilterl6 
Hes in a pl«ng vMcli is substantially parallel to the broken line 2 0 and which is al so 
substantially flush with tiie cowling bases 1 12 and 212 and tibc cowling 12 when 
S installed. 

It follows fiom the above description and the drawings that the filter 16 
simultaneously meets several requkements. Firstly, it is located as dose as possible 
to the air exit region of the &n and thus in aregion of veiy high air velocity. 
10 Secondly, iht filter 16 is located in a plane which is substantially parallel to the axis 4 
of rotaticm of the fan, and it is also substantially parallel to a tangent 20 to tiie outer 
circumference of tiie fan 2. 

Furthermore, as is q)parent fiom Fig. 1 , the longitudinal axis of the generally 
15 rectangular filter 16 is substantially aligned with the direction of afar flow as indicated 
by arrow Bin Fig. 1. 

The foregoing anangements have a number of substantial cooseqijences. 
Firstly, the positioning of the filter 16 relative to the air flow indicated by arrow B in 

20 Fig- 1 means foat ttie face of the filter 16 ilhistrated in Fig. 1 is maintained fiiee of 
debris such as dust, grass clippings , and the like, by the continual high velocity flow 
ofairgMeratedlrythefinZ In this way, no routine maintenance of the filter by tfie 
operator ofthe engine 1 is requn:ed. Indeed, the filter 1 6 seldom needs to be cleaned, 
if at alL Certamly, no fiher cleaning needs to be specified in the list of activities (such 

25 as spark plug maintenance) which should be done at regular intervals. 

Moreover, the filter 16 is able to be compactly arranged (being typically 
4Qmmly2Qmm). Thus the filter 16, unlike prior art air filter arrangements, does not 
protrude unduly fiom the overall periphery of the engine 1 , thereby substantially 
30 ledncmg ^e overall balk and size of the engine 1. 

The particular arrangement of the filter 1 6 and passageway 1 7 enable the 
oaitrarettor 1 8 to be positioned at 90"" relative to its normal orientation so that the 
affuftlnnetTi 25 (Pig. 2), which enables a Bowden cable (not illustrated) to be attached 
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to tixe carburettor 18, can be orientated so as to enable ttieBowden cable to pass 
between the fi»l task cap 26 and the covding base n This again lesnlte in a more 
compact engine anangement. 

5 Turning now to Fig. 4, in a second embodiment a filter 36 again is foamed 

fiom a fine mesh filter mediimi and is rectangular, but is curved and lies in a carved 
surfece 30. The surface 30 is flush wifli fte cowling 12 at the air exit region of the fim 
and is curved so as to direct air towards the cylinder 8. Again the filter 36 is swept 
dear of debris by virtue of the substantial air flow vMch is dhected across the faoe of 

10 the filter 36 and which is very much greater than the flow of air through the filter 3 
and into the passageway 171eadingtothecarbiuettor 18. 

In a fluid embodiment illustrated in Fig. 5, a filter 46 is flat and lies wilhm a 
flat surfiice 40 which is inclined to the air flow leaving the air exit region of die fiuL 
15 The surfece 40 also dkects air towards the cylinder 8 and yet enables the majority of 
the air flow to pass over tiie surface of the filter 46 thereby sweeping it clear of any 
debris. 

The foregoing describes only some embodiments of the present invention and 
20 modifications, obvions to those skilled in the art, can be made thereto without 
depardcg firom die scope of the present mventioa 

The tenn "comprising" (and its grammatical variations) as used herein is used 
in flie inclusive sense of *liavmg^ or •including' ' and not in the exclusive sense of 
25 "confflsfingonly or. 
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